Hypertension prevalence rates remain comparatively low in Nigeria, although the associated morbidity and mortality including that due to malignant hypertension (MHT) is considerable. To determine the factors that may be associated with the development of MHT we compared 74 patients with essential MHT (age 48 ؎ 9 years, 59 male, blood pressure (BP) 234 ؎ 31/140 ؎ 17 mm Hg) with 74, age, gender and BP-matched patients with essential benign hypertension (BHT) (49 ؎ 8 years, 60 male, 227 ؎ 26/136 ؎ 15 mm Hg). Body mass index was higher in the MHT group by 1.3 (95% Cl: 0.5 to 2.1, P Ͻ 0.01). In the subset (25 MHT, 43 BHT) in whom hypertension had been diagnosed before presentation, duration of hypertension was shorter (P Ͻ 0.05) in the Keywords: malignant hypertension; risk factors; black Nigerians
Introduction
Malignant hypertension (MHT) remains a common condition in some populations, 1, 2 and although its prognosis may be improving, it is still associated with considerable morbidity. 1 Very high blood pressure (BP) is required for the development of MHT, but since the BP alone does not distinguish non-malignant, benign hypertension (BHT) from MHT and both conditions may exist at similar BP, other factors are clearly in operation. [3] [4] [5] Some of these may relate to the kidney or vasculature, 3 the immune system 4 and to external or environmental differences. 5 It may be possible to manipulate these external variables and prevent the transition to the malignant phase. Prevention of the transition to the malignant phase would reduce the morbidity and mortality attributable to hypertension, since the prognosis is worse in MHT. 6, 7 This study aims at identifying these external factors in black Nigerian hypertensives, a group that is arguably underserved.
Patients and methods
A record has been kept of the cases of MHT seen in over 10 years. MHT was diagnosed on the basis of severe hypertension with bilateral retinal exudates and haemorrhages with or without papilloedema. 8, 9 A detailed account of the clinical presentation of some of the patients has been published elsewhere. 10 Patients with secondary causes of hypertension were excluded. Secondary hypertension was excluded on the basis of history, physical examination, urine examination, serum electrolytes, renal ultrasound and renal arteriography as presented in the earlier study. 10 The presence of primary renal disease was suggested by the presence of urinary red cells, red and white cell casts, granular casts and proteinuria up to 1.5 g/24 h. 11 Where there was some doubt as to the cause of the hypertension, such patients were excluded. Accordingly, 74 patients were considered to have primary MHT. These patients were compared with 74 age, gender and BPmatched controls with benign essential hypertension newly presenting at the hypertension clinic. They necessarily had repeatedly high BP readings and grade 3 hypertension. 12 Age, gender, body mass index (BMI), socio-economic group, BP, serum creatinine, history of smoking and alcohol use, perception of stress, known duration of hypertension, compliance with antihypertensive therapy in the preceding 6 months, use of concomitant medications including the pill and analgesics were noted. Smoking of 10 or more cigarettes daily and consumption of 30 g or more of alcohol daily were taken as significant. The alcoholic content of the local drinks was determined as previously outlined. 13 The presence of perceived stress was estimated at presentation by the patient's response to the question of perceived stress, evidence of job strain, family strife, or difficulties within the family that interfered with day-to-day activities and lack of social support. Outcomes were categorised as significant stress (if present in two or more areas) or no significant stress.
Statistics
Data was expressed as mean ± standard deviation (s.d.), median (interquartile range) and absolute numbers. Odds ratios (OR) were calculated in assessing the roles of the probable risk factors. Differences between means were assessed by t-tests for normally distributed data, and by Mann-Whitney Utest for non-normally distributed data, and trend in proportions was examined by the MantelHaensczel test.
Ninety-five percent confidence intervals (CI) were calculated where appropriate, and statistical significance was at P Ͻ 0.05.
Results

Background characteristics
There were 74 patients in each of the MHT (59 male) and BHT (60 male) groups and their mean ages were 48 ± 9 years and 49 ± 8 years respectively. The differences were insignificant. Mean body mass index (BMI) was significantly higher in the BHT than the MHT group by 1.3 (95% Cl: 0.5 to 2.1, P Ͻ 0.01) ( Table 1 ).
Blood pressure, control and renal function
Systolic and diastolic BP were similar in the MHT and BHT groups (P Ͼ 0.05). The presence and duration of hypertension before presentation with MHT was known in 25 of the MHT group in whom it ranged from 0.5 month to 132 months with a median of 8 months (5-72 months). In the BHT group, duration of HT was known in 43 and ranged from 3 months to 120 months with a median of 36 months (14 -84 months). Duration of hypertension was known in a significantly larger proportion of the BHT than MHT group ( 2 = 8.8, P Ͻ 0.01). The duration itself was significantly longer in the BHT group (P Ͻ 0.05) when the 25 MHT and 43 BHT were compared. In addition to the 49 malignant hypertensives with previously undetected hypertension, six of the other 25 had not been compliant with therapy, making a total of 55 who had not been receiving appropriate therapy for the hypertension. In the BHT group, 36 of the 74 had not been receiving appropriate therapy in the preceding 6 months. These consisted of five of the 43 with known hypertension (non-complaint) and the 31 with previously undetected hypertension and who were therefore not receiving any therapy.
The MHT group was more likely to have been receiving inadequate therapy (OR 2.7, 95% CI: 1.4 to 5.4). Renal damage as measured by serum creatinine was more severe in the MHT group (P Ͻ 0.001) ( Table 1) .
Social factors
These are summarised in Table 2 . The MHT group were more likely to belong to the lower socio-economic groups and the proportion of malignant hypertensives decreased with increasing status (MantelHaensczel 2 = 5.79, PϽ0.02). Smoking (OR 1.1, 95% CI: 0.6 to 2.3) and alcohol consumption (OR 0.9, 95% CI: 0.5 to 1.8) did not appear to predispose to MHT. According to the criteria for the estimation of stress, patients with MHT were more likely to have been exposed to a stressful lifestyle (OR 3.4, 95% CI: 1.7 to 7.1). Two women in each group had taken oral contraceptive pills (OR 0.9, 95% CI: 0.1 to 8.6). Virtually all the patients had taken one analgesic or another, often indiscriminately and without medical advice, and so could not give an accurate account of their use.
Discussion
The main results from this study suggest that, in general, raising the awareness and economic level of patients would reduce the likelihood of developing MHT. An increasing proportion of MHT was seen with decreasing socio-economic level, and previous unawareness of the presence of hypertension and inadequate therapy were associated with the development of MHT. Unawareness of the presence of hypertension leads to a situation in which hypertension is likely to be diagnosed only when complications arise, and inadequate therapy may cause the BP to rise to very high levels. These factors are interrelated, and had similarly been noted in an earlier study of Japanese patients with MHT, 5 and in some other deprived societies elsewhere. 14, 15 In those patients in whom a history of previous awareness of hypertension was reliably obtained, the duration was significantly shorter in those with MHT. The shorter duration may have been defined by the development of symptoms in MHT, and the longer duration in those with BHT may reflect awareness, and perhaps a gentler attack on the vessels. It is interesting that even though the MHT and BHT groups were matched for BP, availability of therapy had been higher in the BHT group. A possible explanation for this apparent inconsistency is that the compliance with therapy may not have been uniform all through the preceding months, and the BP at the time of examination merely reflected the level of therapy in the period immediately before presentation. It may therefore have been that those with MHT had been exposed to considerably higher pressures earlier on. Another possible explanation is that although the patients may have been receiving the prescribed therapy, they were actually being undertreated, perhaps as a result of underestimation of the illness.
According to our estimation of stress, the patients with MHT were more than three times as likely to have lived a stressful lifestyle, in keeping with the results of a previous study. 5 This may operate through the adoption of less healthy lifestyles and general neglect of health by the patients, or through the stimulation of the sympathetic nervous system. Elevated sympathetic nerve activity has been found in accelerated hypertension, 16 and may act by stimulating renin release, increasing vasomotor tone and vascular permeability, and promoting the proliferation of vascular cells. 17 However, the inability to implicate stress per se in the aetiopathogenesis of hypertension 12 and our use of a reporting of perceived stress rather than a structured questionnaire might reduce the strength of the association between stress and MHT found in this study.
The finding of lower BMI in those with MHT is open to different interpretations. Natriuresis and weight loss 18 and muscle ischaemia 19 may accompany the transition to the malignant phase. In addition, many of those with MHT had advanced renal failure and this may have contributed to the weight loss. The more severe kidney damage observed in those with MHT is a well recognised finding 7, 20 and reflects an effect of the hypertension on the kidney and a high frequency of underlying renal disease. 21 The separation of essential hypertension with renal failure from hypertension secondary to primary renal disease may sometimes be difficult. In this study we had applied the criteria Journal of Human Hypertension earlier described 10, 11 and had excluded those patients in whom some doubt about the aetiology of the hypertension still existed. In spite of all this, there still remained a possibility that some patients with primary renal disease might have be missed.
In contrast to findings from some other studies. 22 ,23 smoking has not been found to be an important factor in our study. This is in keeping with the generally low levels of smoking reported in Nigerians. 24 Interestingly, a study 25 reported a combined effect of smoking and caffeine use in some patients, when smoking alone produced only a minor effect. Alcohol consumption was similarly found not to impart any excess risk on the MHT group, although it is a clear risk factor for hypertension in Nigerians. 24, 26 Oral contraceptives were infrequently used, and analgesic use was not evaluable because of unreliable reporting. Oral contraceptives use was not associated with MHT, in agreement with a recent study, which showed that MHT was not related to contraceptives use, 27 but not in agreement with others. 28, 29 The small number of women in our study would however make it difficult to reach a firm conclusion.
This study used patients who were matched against a control group by age, gender and BP, and we believe all, with perhaps a few exceptions, had essential hypertension. It was therefore easy to make comparisons without the effect of too many confounders. The findings by and large seemed logical and can be practicalised. The major weaknesses occur in the areas of reliability of the history, inability to accurately quantify stress, and the possible inclusion of patients with primary renal disease. Poor awareness is all too often a problem, 24 ,26 but we had only used histories from patients who could be relied upon. The quantification of factors related to psychosocial stress could have been more accurately carried out by validated questionnaires, which were not used in this study. The direction was therefore towards estimating perceived stress, an approach that has been used in some studies. 5 As earlier discussed, there always was the possibility that some patients with severe renal impairment might have had some underlying renal disease. Overall, we felt enough consideration had been given to these difficult areas, and our findings may therefore remain valid.
Whatever the mechanism of transition to malignant phase hypertension, early detection and treatment of hypertension will certainly improve the prognosis of MHT and possibly reduce the incidence. When hypertension complicates renal disease, it becomes more difficult to prognosticate. 30 MHT adds an excess of morbidity and mortality to hypertension. An idea of the poor outlook in Nigerians was given in an earlier study in which known survival at 1 year was 37.5%, 10 quite different from the 74% 5-year survival in Birmingham. 7 It is important from both therapeutic and prognostic viewpoints to minimise the risk of developing MHT, and this can be achieved by understanding the factors that may lead to a transition to the malignant phase.
